In this paper, the radiation characteristics of Yagi-Uda antenna operating at High Frequency (HF), Very High Frequency (VHF) and Ultra High Frequency (UHF) are examined. Upon employing method of moments, the current distribution on the antenna emerges from the solution of matrix equation. It is found that the angular distribution of electric field intensity generated in free space by the antenna, obtained by evaluating the integral of associated current distribution, is characterized by patterns with significant portion of radiation beam in the main lobe in the direction of Yagi axis. This is accompanied by relatively small undesirable radiation in the minor lobe, and which persist over those communication frequencies. It is observed also that the current distribution that generates the radiated electric field patterns is relatively consistent over the same range of frequency.
INTRODUCTION
High directivity characteristics and wider applications in wireless communication system have given renewed impetus to upsurge of interest in design of various modes of antenna arrays ranging from linear, circular, elliptical configurations. Yagi Uda array of linear elements or simply Yagi-Uda antenna is a travelling wave structure which when properly designed and constructed produces maximum radiation in the forward end-fire direction. It is a promising antenna for Radio and TV services, radar application within HF/HF/UHF bands. The antenna has received appreciable research attention from the scientific community since its invention. [1] validates certain assumption in the literature concerning the excitation of the antenna with sinusoidal current distribution while [2] determines the analytical features of Yagi-Uda antenna constructed for television broadcasting in Nigeria. On using software tool known as Numerical Electromagnetic code (NEC), numerical results are obtained for gain, front to back ratio of the antenna [3] and [4] . Certain other aspects concerning radiation problems of Yagi-Uda antenna have been addressed by [5] - [8] , also using NEC. On the other hand, [9] and [10] developed 50dB and high compound Yagi-Uda antennas through experimental measurements.
In this paper, the electromagnetic properties of Yagi-Uda antenna operating within HF/VHF/UHF communication bands are reported. Use is made of method of moment procedure which facilitates the evaluation of current flow on the antenna. The far field radiation characteristics of the antenna is determined by integrating the known current distribution with the green's function employing the usual amplitude and phase approximation associated with far field calculation. Figure 1 describes the geometry as well as the design parameters employed for Yagi-Uda array of perfectly conducting thin wires of interest in this work, in which 1 2 3 L ,L ,L denote the lengths of reflector, driven element, and the first director, respectively. The length of second, third, fourth, fifth, and sixth director are represented by
ANALYSIS
L represent the length of seventh, eighth, ninth and tenth director. 1 S represents spacing between the reflector and driven element, 2 S symbolizes spacing between the driven element and the first director while 3 S is the spacing between the rest of the directors. The distribution of current on the antenna upon implementing method of moment scheme emerges from Ohm's law network parameters in matrix form expressed as [1] 
Reflector Feeder Directors 1 2 3 4 5 6 7 8 9 101112 
Here   00 , , , E      symbolize the electric field radiated by nth element Yagi-Uda antenna, free space propagation constant and free space intrinsic impedance, respectively. 
RESULTS AND DISCUSSION
Numerical computation of equations exemplified above enable us to carry out simulations that describe the electromagnetic behaviour of Yagi-Uda antenna at lower and higher frequencies ( f ) which is presented in what follows.
Current Distribution
Employing eqn. (1) and Yagi-Uda model depicted in Fig. (1) , design profiles for distribution of current on the 12-element Yagi-Uda antenna operating at HF/VHF/ UHF are depicted in Fig. (2) , in which the amplitude of the current distribution is plotted against element number. Fig. 1 (a) typifies current amplitude characteristics of Yagi-Uda antenna designed at HF while Fig. 1(b) represents amplitude characteristics when Yagi-Uda antenna operates within VHF band. Fig. 1 (c) on the other hand is a plot of current distribution obtained for UHF band. It is seen from these figures that current amplitudes on elements of Yagi-Uda antenna are not uniform but vary significantly on each element of an array. It is important to remark here that for all the cases shown, the driven element has the highest current amplitude. A close observation of characteristics profiles portrayed in Fig. ( 2) reveals also that current amplitude characteristics of Yagi-Uda is unperturbed by frequency rise.
Far zone Radiated Patterns
Computation of eqn. (3) enables us to determine the far-zone patterns of Yagi-Uda antenna due to current distribution depicted in Fig 2. These patterns are portrayed in Fig. (3) , and which describe the electric field radiated in the two principal planes (E-plane and H-plane) customary in antenna work. Figure 3 (a) depicts the electric field radiated by the antenna at HF while Fig. 3(b) represents the electric field patterns within VHF band. Figure 3 (c) on the other hand shows graphically the profiles of field generated when the antenna operates at UHF. It is observed that, Figs 3(a) through 3(c) exhibit feature characterized by radiation along the structure away from the feed point, in which the primary lobes (main lobes) of radiation patterns are consistently in the forward end-fire direction. This indicates that the electromagnetic energy radiated by the antenna, is directed in the end-fire direction. It is observed also that for all values of frequency considered, significant portion of radiation beam is concentrated in the primary lobe with less energy observed at the secondary lobe. However, it is interesting to observe that the electric field patterns portrayed in Fig. (3) exhibit less frequency sensitiveness as the figures are hardly differentiated from each other. This observation is consistent with characteristics of current distribution producing those field patterns. 
CONCLUSION
We have in this paper applied method of moments to determine the current distribution as well as radiated electric field of Yagi-Uda array antenna operating at HF/VHF/UHF communications. It is found that the current amplitudes on elements of Yagi-Uda antenna are not uniform at all the frequencies of interest. It is observed also that the angular distribution of electric field intensity in E-plane and H-plane over the same range of frequency displays feature that is consistent with the expectation in which significant amount of radiated electromagnetic energy is directed at the main lobe and less radiation beam observed at the secondary lobes. It is notable to remark here that this characteristic behaviour of electric field patterns persists at all frequencies of operation considered in this work. As expected in antenna work, improved performance as it concerns directivity may be achieved by increasing the number of elements in the array. Consideration of this and many more shall be the subject of forthcoming paper.
